t has been known for 85 years that ventricular fibrillation (VF) is a dynamic process. In a foundational study, Wiggers (1) used high-speed photography to show that VF progresses through a series of stages. Much more has been learned as cardiac mapping technology has progressed. In cardiac mapping, cardiac potentials are sensed from many sites simultaneously using either electrical or optical technology. This information is then used to track cardiac waves moving through the tissue. Using electrical mapping technology, Huang et al. (2) reclassified the stages of VF using a high-density epicardial array and a set of descriptors of the underlying VF patterns. They found that VF rapidly gained complexity in the first minute, followed by a recovery of organization over the next 10 min (2). Although the changing nature of VF has long been appreciated, the bulk of VF mapping studies have focused on the first minute of VF. This is the stage of VF during which implantable defibrillators deliver therapy, and implantable cardioverter-defibrillator and cardiac mapping technologies were developed during roughly the same period. The picture of early VF that has developed from many studies is that VF waves are self-regenerating and arise from functional re-entry, whether the re-entrant circuits are persistent ("mother rotors") or transient (3-5).
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In recent years, more attention has been paid to the later stages of VF, often referred to as "long duration ventricular fibrillation" (LDVF). This is the stage of VF that patients undergoing out-of-hospital arrest may be in when defibrillation therapy is delivered. The picture that has emerged from epicardial, endocardial, and intramural mapping studies in animals is that LDVF is not simply a less energetic version of short duration ventricular fibrillation (SDVF). Rather, it is fundamentally different in character. LDVF waves in the bulk myocardium do not seem to selfregenerate through the formation of re-entrant circuits. Rather, waves propagate away from foci arising from the Purkinje system. In hearts with human-like Purkinje networks (i.e., dogs), waves begin near the endocardium and propagate toward the epicardium.
Because propagation is tenuous in the ischemic, electrically depressed muscle, waves frequently fail on the way, causing sites on the epicardium to activate with lower frequency than those on the endocardium (6-9).
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